Blockade of nicotinic receptors of bovine adrenal chromaffin cells by nanomolar concentrations of atropine.
Nanomolar concentrations of atropine have been considered up to now to be selective for blockade of muscarinic receptors for acetylcholine. A collateral finding indicated to us that these low concentrations of atropine could also target the neuronal nicotinic receptors. We report here a detailed study on this novel property of atropine. Catecholamine release, measured on-line with amperometry in chromaffin cells stimulated with acetylcholine pulses was blocked by atropine in a competitive manner. To corroborate a direct action of atropine on nicotinic receptors, we have employed N,N-dimethyl-N'-phenyl-piperazinium (DMPP), a pure nicotinic receptor agonist; atropine blocked its secretory responses with an IC50 of 2.04 nM. Nicotinic currents, recorded with the whole cell configuration of the patch-clamp technique were blocked by atropine in a concentration-dependent manner (IC50 of 11 nM), also showing a competitive nature. Nicotinic receptor currents in oocytes expressing bovine alpha7 and alpha3beta4 nicotinic receptors were blocked by atropine with an IC50 of 11.2 and 46.8 nM, respectively. Atropine (30 nM) also decreased the increment of the cytosolic calcium concentrations after stimulation with 30 microM DMPP in bovine chromaffin cells. However, action potentials evoked by DMPP were not modified by atropine. Our results demonstrate that nicotinic currents and their downstream consequences (i.e. cytosolic calcium elevations and catecholamine release) were blocked by nanomolar concentrations of atropine; although the blockade was partial, it must be considered when using atropine to study cholinergic neurotransmission, particularly at synapses where both nicotinic and muscarinic receptors are present i.e., the adrenal medulla and autonomic ganglia.